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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a system for generating a 
signal filtered at a prescribed frequency by providing a filter 
capable of being tuned to the prescribed frequency, and changing 
the frequency of the filter corresponding to an oscillation 
frequency control signal. 

SOLUTION: This system is provided with a filter capable of tuning 
to a prescribed frequency and the frequency of the filter can be 
changed corresponding to the oscillation frequency control signal. 
For example, a transmitter 100 is provided with a variable 
frequency oscillator 10, on the basis of a phase-locked loop, 
equipped with a voltage controlled oscillator 20, a programmable 
divider 22, a phase comparator 24 and a low-pass filter 26. This 
transmitter 100 is provided with a variable frequency filtering step 
to be controlled by a control signal Vref for similarly controlling the 
frequency of an oscillator 10 as well. Therefore, a central 
frequency in the signal passing band of a filter 60 is dynamically 
changed so as to be tuned to a transmission frequency to be 
changed corresponding to a transmission channel under using at all 
the time. 




(19) 0*ii#i¥;t (jp) (12) PS ft $S (A) (nmmmm&m^n 

#11^2001-16282 
(P2001-~16282A) 

i43y^m B ^ms^ imibb (2001, 1, ig) 



(51)Inta' 

H0 4L Zr/\2 

H 0 3 L 7/085 

H0 4B 1/04 

H 0 4 L 5>7/20 



F I 

H0 4L 27/12 

H 0 4 B 1/04 

H 0 4 L 27/20 

H 0 3 L 7/08 



B 
J 
C 
A 



m^m^ m^m<DmB ol ^s^ms (^ 41 m) 



(2i)mM#^ 


#il2000 - 135589( P2000 - 135589) 


(71)fi3MA 


391030332 
















^m2^ 5M9B (2000. b. 9) 




y^>:^m. 75008 










X5r-r 54 




(31)«3fe«i^«## 


9 9 0 5 9 2 2 








(32)^5feH 


¥^11^5^10 0(1999. b.lO) 




:75>X®» 75010 - 




(33)M5teti^dsa 


y^>z (H-R) 




13 




















rJ'^^XS^ 92110 • 










rt- ^>X'1'. 50 








(74)f^A 


100062007 










^ii± jm mm 


(^3^) 













(57) imm 

€ I. i i f/T # I mm b . pji^iommmiz mmv ^ •?> 
ij'-^ < i: 1 -ocosj^mmk y^ji-^t 5r-i■^r^> 0 , 

\,znmh. y ^^tvrc\%^\,zmwmAy -i 
)V9 y vy-thfi.^i,zm?i^fK.hmmmzm^^fih, 
*^Bf!ti. y < )V9 y yi^^fitzm^-^±m-tiim\>z 



1 Vs 




(2) 001-16282 (P2001-16282A) 



mmmwmizx -^xm'^m^^it^-t^z t t^T^ h 
^-^< fc ^ 1 /p^sr#AT-fc "9 . mmy^fi-^ 

mmm'^hzi. x nm-Mxhm^^y < jv^xh 

WiWm.W&l.zim'fh fz^<nm^ 
n tiSlt;P-;Pfc^ ■? , ft jRii 1 t^iBtRcoi^XTT A <. 
^j'^y^~-^t,zm^-thfz>^<0^^^^-m\ 9-t{:< t 

i> l■oo^fc^illI8&*■^^T"^3•5, s^isiasm. ^ur 
y^mi±!,zmtxmM.i>^mt-t^r-^ ep^ip^s 
tifzmm{mi^zmtx^ittmm^-t&'j^-''^< t h 
i-ocomfmrn^^-t^. m^m9i,zMmco>-xr-jM, 

[ mmm 1 2 ] mmm^K 'pmmmm.co^j:\'mmmx' 

l»5R3S2(;iafiO>-XT-A, 

[ffsRif 1 3 ] If ^ 2 iziEmcommmmmi^ts. 



umm 1 4 J m^commcxy i >v^ u y^-s^x/t 

J; d tc, i!'-^< i: i> 1 ■noM^Wm.y /U^'cOH 
[ if 1 5 ] i»Jj<iB 2 tciaKcO**t5ififl*^ ^> fi"^ 

fi-f-tc J; o T $ -t^ ^ X x -/ y t . mim^■ ?r m§i $ 

-a:«./t»tc:P;f4-<^Mli!^St;|Hli)iI-t -S. i -3 tc'si^7 -/ 
<7)jWli!giC?r^-ft$-ti:^Xf-'/7-tSr-#AT-fc'5, 7-f;l/ 

^ <nmmmfmm^ommmmkmm%^f,z x-^x^it 
umm 1 6 ] 5ififi^*\ sfir y^-^^iEM-ri. 

fzis^^i/Z^-^y-mM^izX-oxmrn^ti. ^-'^y nv^^z 
X^xy ■iii'^ 0 y^''thx-T -y 7°*5. J^v -m^com 

izmm^tit. msmi 5i,zMmcomm:fjm. 

[0001] 

mir^-ti y 'i)Vi> u y9'^i\J-z'm^'^^-thfz)sb<r> 
m^ii^-ifWMzm-^h. 

[0002] ^%mt. RgJgf4L^V*\ ^t, 

fxfc,il^)iiW7^;i^^uy^-afL, jlifiMligl: (-t^r 
h^m-y^AWmH ) //'^<5DjifiJD«ifetiS^ S ti:^^!^!^ 

im)m?hmmzx o-cis^^a^ . ji^mT-ffiffl^ni. 

[0003] 

m>v-y'tLxm^$tifz, m.mm^m^ (vco 

«[aIff«tcfcv^T, ^llfsMSfSii. ta£*cox-yt-A.7=- 

tiy^ymmz$):hXoi,z. mm^i^fS,^-t&fzMz 
tm^tix^-^h. 

[0004] ipmm'Sim(r)t(^mimm±. mm. 

[ 0 0 0 5 ] HI (i. fffljmii§)MSfi!®*tCfcV^TfSffl 

[0006] mmm i Ji, jtM^^jMiiggcF ^ tcfev^Tft 

-^SFp2r3S'9m-t7°ai/^-?7>JlljSfC?g±^l 0 
fc. ;<f'^>?.S:/hj^7b^— <y^^ (GMSK) ^liltlS 
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12^. ^m^tifzm^s^ , a ^msmmtmmy^ 
[0007] is^m^^ti 1 o{±. msmm^m. 

H ( V C O ) 2 0 t . TU:iJ'''5 vyVl^JWlSIS^^i'm 2 2 

^ . fifflJrtKfl 2 4 h . fuffl|5lM;l.-r ( P L L) h L 

[00 08] mJ±M«^*g^2 0(i:. '^cOA:;^20btC 

[0009] oay^mmm,^£'^mz^hfz^ 
^wm<r}^y'fy^^'^\±. j<^Ar:mmzm\:. 

[00 10] V.fzti^->X. VCOc7)A^j2 0b(C^tt^ 

[0011] ftijfflsffiv, , , mum^2.A(7^\^ 
t^2AsL\^z'h\^x^m.'^ri. i&mm^y ^)v^2 6^m 
^Lxvco2o\^znm-h. z,m±. famsti^m 

1 C^imXti 2 4htm2 crjimX^ 2 4 c ^Ci^ -g) ^ 

mncomcomm^m^o micos:mxt}2 4hit. m 

mmmF r e f ^C^^t^giiff^C LK r e f 

m2cn)m.X't]2Ac\i,^ vco2o</)\^:r}m^<7} 
mx^y ^-Y^^-/^i. ^commw. mm%^m^2 
2iCcfc oT . y^^^'y^yivtwx^m^tLfzmz^n 

[0 0 12] fimKti2 4^. vcot-^ommm,"^ 
w\^fifzim(^imif. mmimc lk r e f i^zmmt 

X. ^cK ^ThMti h t fz It^ t^hfj^ }i o Mzm o T ±# 

tfzitT\^^hm&^. ^fcoii^,i:2 4 3ii^z^!m'^fz^ 
(O. '=iy'ry^i,zm^'^tifzmMn^y'ti'yi:^'m^^'^ 

[0 0 13] vco2 0}i. mmm^2 4:^^(^m.!±v 
r e f ^^(tKO. mmmmm2 2izj:y)NTm^\'^ 

ii. mmimc L K r e f com'^mi^zm^^tifzmmi. 

^^f&ir^^ i:m^2 4i^\ ^C0 2-^(^i:mA:t} 2 4 h 
^24c^C0P9ltCV^^^^^filBII^|^aiL^V^^. VC 
O20im^^t^tl. LJtiO^'oT. —^com&Vr a f 

10 0 14] ZCOSm^it^tlfz^-VI^Z^^^X. 20(7) 



ibmxtfi'zm'hjmmimK . ^tch^^. f r e f 

it±^ Fp =N • Fr e f t^^^, 

[0 0 15] L/c^^^oT. yco2 0(nmtimmm. 
^mmt Lxim^rh . mmmwm2 2 izm-^xy- 
xj^''7j^^tifzNcom^^t6z:bf,zx->xmm^ti 

ncr>mt. mm%'^m^22<^y'uy^ ^y^^xti 
iiZ\m^titmm^miR'fi>9)V'r-^ s f j: otis 

[0016] im^^w&y ^)V926\t. m± t'^fmtf 

vco20(,z3m^^z.t^m±'th. zcoXo^j: 

^<m. mz. mfz^^smmwmm2 2(^zrx=i^'yj:. 
^tifz^^'^(,zmzi>zbt^hh. Lfzti-^-^x . immm 
y ^ 2 4<^:^ h:tymmmi±. s^Ltz^tmTm 

mMi^zm^M Lxmj^-^ir^. 

[0017] VCO(7)a:i:^2 0 b^^^tt-g^P LL 1 0^> 

^ocoimsFp^^. mmm^cofzMzmmm^^m^^ 

fzMz. 2iz^h\^xmm-^tih^tit. 
mmico^^^-^mmmmmzm^cozL t x^ ^ . 

[0018] ^Plfl® 1 2^. ^Xi,zmRtfz:^'^:^m 

A^yyh^-'^y^'^ (gmsk) wMi^m^m^^xmm 
'^sFp^mm^^fzMz. ^c<^xMzm^ximsA 

SrSOTXi.. Z.(r)^>(y''(^^mi,zimcr)mmit. 199 

2^i,zm i c h e 1 Mo u 1 y:BJ:X/Ma, r i e - B 
ernadette Pautet (^ZX ^X^-^^tl, Hi 
m-^tlti. ISBN2-9507190-0--7c7)r^| 

$))i^MiEcofz^coGmsyx'rM.jcom4m. 2 5 0— 

2 5 5M. ttzlt. IEEE Transaction 
s on Communications, Vol. C 

om, 29. No. 7. 1981^^7.i^c^l044'-l 
OSOmzh^K. Murot atCi;^:fcjt. ^i-J^ 

MmM&VMmmc^y/'z^(0 g m s k j t::IBtt^ 

T*30. ^c^20(7)##:fcic^. :^mmmiz. r^mtm 

[0019] fi-^s Aii. mmmmcoy^y F-t: ^ 
^co^mt^xh->x hx<. fj-^Ji-it-^titzmx'. 

GM S K'^iit^ 2 8 O^filA:^ 2 8a (cEpjp ^ G 

sA^:t-^<-v-yrv yy^^h . mw:>z.(nmfM<t. 
^c<^mzm < m (^z^o if ^ im<^^^A tm^t: nm^i^ 

-r. 2-yco'f'J^Mm-lhQ\^zX->X^^tih. ff^ 
2<^^fl^'fl\fZ^\^X . 2ocOf^^;t^;^±c?:)3|frfufflT'^ 

'o^''Acom^<om^-^m%z'^m^fih. Lfzif->x. 

n-J^}Vr-)~\iVm^^3 0\±. ^(7)2oc7:)[li:tl3 0 a 

h3 0btc|BlttS#^B^t-^->:6>\ citifi;. isoi^^o 

mM&m^^^->fzTi-u^m^n i ^ lo^^tc^oT 
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[00 20] 2ffl<50M*ft^N I . I h NQ. Ql±^ M 

[ 0 0 2 1 ] fi-^s^ , a hMt. mmi^com 
[0 0 2 2] aconmcofz^. ^mm^i 21^. 

[00 23] immc,^^m4 2l±. 'tC0Xtl4 2 ate 

tov^T. PLLi o^-t^comm^mmicF^ coim^^ 

^tWO. 2-:>cOlh:fl4 2hb42clZ^ ^fimfiffiv 
[0 0 24] micr)^^^y3S\±^ ^Cr)3'r><^^^ :^^)V 

x/ih^^\m^. nmz. m2c^^^^4o\t. ^c?) 

3->cr)^^rA-)V±X\ fiffi^:7 h//9 OSOff-^S F p 

8h4 0co^tL-e'ixco^g'^$tL;/::ffi:^ii. «MiSiSiSS( 

M4 4cr)ai^4 4cTi#^)^c^^C. $g^:|gllli^4 4<7) 
m^<^)Xin 4 4 a ^ 4 4 b ^CfJt*&$n^ o 
[00 2 5] m^^Kfzims^ , d ii:. t?S±Bfiitl^ 

mmy ^ju^mi 4i^zmo^^tih. 
[00 26] z:cof^i4^±. ^m^tifzm^s^ , d ^ 
ES^wx^itj^±ii|iM#^4 6^. mmm^mcoihfji^zm 
m^nfzi&mm^y ^ 4 s t^^^t^ . mmmm^ 

fzMz+j^tf:UKMzmmi'-l. iSMM^^y a)V9 4S 

mm&w&m.F^ <n2^t.fz\t3m\izm^hy\<w^ 

[00 27] fi^S,, , a {^myW^y ^)V9 1 4t^ 
^ \4i^^i>^\%^S^ , d ^§^tBX^^NV-±t*I#|5 0 

aym^^mt^m^^^h. y ^ju^52comt}i±. mm 

[0 0 28] 

\t. osmmw^^^zm^x^fzx^xi^mwh'^^^'h^ts:^ 
0 tc. mm^wv y.o:>^Hzhhwm^zm'rhm%mm 



[0029] G s ymtm-M±. ^^z^misu 

[0 03 0] [12{i:. GSMjiIftjf!^Ijc#JSTxh. G 

(i. 88 0:^^^9 1 5MHz^T\ gfiJ^«Rx(i9 2 

5:6-^9 6 OMHz^T'JA^^^^-g.. Clix/^^O^^O-etl-?' 
iXii. 20 OkHzr<htClf^-r^-;l/^fli.fc. oUff^ 

MfScOral. ^^TX^Cft^f'A-'^^/^CT CO 1 OTP 

T ^CrI^. mmm\z\]t->xmmmzx-^xm^\zt\\ 
jajfes*(^fi?t/^^^ p L L 1 ^<^w&m^%m 2 2coxti 

X\ ru^^y 5 >':^"^r-:^ S F t:: J: oTfiP^tc^^n^"'^ 

[0 03 1 ] ^fift-^S^ , dOX^^hyl^S:. §iJ^9S 

X ^tifzmm^-^^^ji^Cr ifzx^ ^fzmm^h z t 

miz^ mmy^"^^ hJ^^r^^mmmRTccommci^zt 
Tim ^-^tKc^^zit i±mmxh h . 

[0032] Il3(i. y^)V9S2 {^P, I I ) {zn 

m-^hmco. mi^z9rs^ixh^^y-m^^5 0co^ti\^z 

jsjsati. m2cr)i:y<r)tn tmRxmrni^^zy^u b $ 

[0 03 3] mmmmi (t-^i^-^^. itmin^^^gc 

^-^^-)v</Mm%F^ {zmm^tih. zzxu. Fp J: 

[0034] mmxtK mmmmiF^ i^zmm^hm^^ 
mm<^w\mk I i>zhfz-^xmi]rrh{z-:>fi^ mmm^s 

^MlvmieSI I I ('Zhf^-^XJi.^^^. r Xynr j 

^^^:>i^z^-:><y)t\m^i~^. xyarB^^\ mz 

[003 5] mmizm^^^mmit. mi^z^immRx 
4o ^ . y X 7 n rcoim ^ M^Hzm t h tzi^com 
w^^mm^mLx\^^h . 

[0036] ^^y-mm^5 ocoi^itihzhh^mi&mm 
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[00 37] mmu±. immmiJk (saw) y ^ 
tK ^ coy ^ V y^mmcofz^i^zmmmi^zmm^n 

[0 0 38] Jgit. SAWy ^niij{ 
L^^L. zcomcoy ^ )\^^i^zm-:^\^^fznmmi^zl±. 
[00 3 9] ^tl^c?)X.'#.^)mm. y4)Vi^5 2tiK 

rt^iiztwrn^tm^Mi^zx-ox . j^v-mm^5o<r>x:n 

mx\>t^j:<\bmuzhhZLbX'ht . :zmt. mm^ti 
fzim<7:>-'mK y 2cr)nmm^mm^zx ^x 

y -iJV^5 2^mifzmi^Z. ryri- 18^^^. G 

s Mcommi^zx o xm^^tifzm^u^jv^'^%h ^ t 

li. mm^co^^y-m§. Lfz^-->xmimm^i^m^s 
^^y-rm<omi\^£^mti^i>. wmmmimzmm^r^ 
m-^. mmmi^mm^irmmtLxi^^. zcD^^^y-^m 
cr>miKi±. ^m^^commmm^mmi^:>^i^cox^h 

[0040] y ^ )V^X'com^^i&^'^-\t^i>zcoM¥ 

m^'^h::h{'Z^:->x^<?mm^%m^^hfzMz. y ^ 

5 2 -^^^V-mWM 5 0 <r)At)\mz Lfz tLXh. 
yAXyuTB^ \tWMi^z\±WMLt^^^Xhho . 

[004 1 ] mmzitmmxmn^mm^hfz^. ^^"v 

itimix\ m^mi^zy ^ jv^ v y^'^ntz. ^-^mmm 

[004 2] ia4;Bj:t/"ia5{i. im^t-vi^zh^mm 
mzxt^Lco:!!'^ VTi^yxm-^'t^^rmxh^. 
[ 0 0 4 3 ] Ei4a. ^^y-mm^5ocoxtimizmi] 

y ^ JU:^ 5 2^mU^^fz^^Z^^^-S^tlfz. Ell^^^^ 

[0044] 125 A. 5B. 5 ci±^ mm±i^zmmti^T 
n >y h ^n. mm±i^zm^mt^T^ h ^titz. mmm 
f-s^ o d cox^^ hJi^^i^^mx^^ . ^cMn. y 
5 2c7)fjh. y ^ t^^y-m^'^^5 0 tcom 
^^y-mm^cr)ti^:f^tiiZ:!^l-f:^hcO^^-mTh 



[0045] El 5 A^. y ^Jl-^VyX^^^mCOGMS 

K^m^^^on^^tLfzm^s,^ , a ^^mm 
m^WF^ izm^x\f-^^^^:^:it^^^mTh 
\^-^P(rMx\ \y^M±^ y-^xyurmpi^^ 

t^XMAl^zmj^-rh. 

[0046] y >i)V^^jyXLfzm. ii^ifcFp i:»9± 

{Zhh. h)Vcr)^-^C0J ^ XyuTly^M:^. fl; 

imm^y ^)v^5 2[zi:->x. fiPL3<PLi t.xm 
m^fih. y^)V9')yx\^t. ^^mmmmkF^ 

t^^zLxfiw^xut^<. mmkF^ x^T^zh^m'm. 

m) ^LhiiZ^MZt^^x^h^o z.fii±^ ^my ^)v^3 

2i)\ mimmT^];:y)m^^^mwmzhh. ^\mmR 
^(r>^^^m^^hfzmz^ 9t^w,~'i^zmm\L^tihfz 

ihX'hh (I12#HS) . 

[0047] y ^}V^^) yx-^tifzit^-lt. J^y-mw^ 
ti5 otc^^t^x-^ u ryyx^^i^t m^ztm 
LfzXd\.z. mmiY^ ky)T\^zhhx^^v 
)Vco^^mzi6nh. y ^ }V9 ^) yx^ixx\■^^J:\M=U'y 
^}VioK JSfeiiFp J: D±tc:J)^x^^ V}V<D-mzK 

m^tix^^h^Lb^wm-h. Lfzt^-ox. msctc^ 

fgP L2 m^i'Zy-^ XyxjrUKju^^n-:>. Lfz^^-^ 

X. ■m^mmii^z^i^f^mmm^'S,^ , ^ connwcot: 

[0048] m2c^:>X>^M. mzy ^ 5 ot/WMco 

i^^^^^^^i'^. wmmm^mm^r^^ico-^'^rcoy 
^}V9\±. ^itinm±A^miuz'm^Lts:^^m-mov~^-^^ 
-y^i^zAm^^ ixtzw^^nm^xm^-^ixt^miim^tf: 

[0 04 9] ;Rt*(::. z^z^ ^jryyx^m±^hfz^i^z 
j^y^m^^^<^\^ti^z^mm'\±mmmy i iv^^tm^^ 
x^t. mimmR^iz}5i^f6m'^mwmzmLx. m 
mcommi^z^ ocit ^t^mzmmxh h . 

[0050] 

mm^^%%ik^hfz^(rm'n z.fi^^(rmmi^zmj-,h^ 
h^. i^mm. mm^mmimvzx-:'xm^'(r>m 
'rnx'^m^hmk^"^ -^vt. ^H-com^mznmx^ 
^h^y^j:<ti,i -x/y-^^mmiy ^ )V9^^-^a.x^ 

y^ ^u^mmw^m^commmmimi^zx^x 
tk^^tih. rJx^commcTy^)i^9VyX^tifzm^ 

[00 5 1 ] Lfz:^>^x. ^mm^^mm'Am^m^^ 
hfz^t. y ^)i'9^^(r>mmL^znmthfz^\^z. w\ 
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[0 0 5 2] y^ju^i,±. mw)y ^Ji^^mi'tL\^\ 
[0 0 5 3] cicoy ^/i^^immMj^y 

[00 54] mo^i^z. CK^y^ju^lt. y-j^y^)V 
^i^zx->x^fi^zmm^K^mmm. /y^mmm 

[0 0 5 5] z.<r)y 4 }V^\t. mW^M^&tfz 

fitm^i^. :^^vVytymmLi^znm^h. 

[00 56] z.<7:>>'X^M±. 'm^<r)mitmwm:mn 
^^WBMitm. muf^TmmLo^^j:\mtm\^z. m 

m^^^fzMzmmmmmimi^zx->xmm^Ky^^m^ 

t . m% $ tifzim ^ky >()V9'Jy h fz^<ry'}^- 

mt. mmmH.\znmrc%hi:,o\zmYx^. y 
^(^mmmt. ^m^com^mmmim^zx-^xmtx 

[00 57] z:m±. z.z.x\±^m^Mxfzmmmm^ 
T\ hmH'(ommk<^\%^\z. msimmmi.zmmm 
\>znm^fihy ^)V9mmm,km^^x. y^)V9vyy 

^hz.b'k^mz^h. 

[00 58] Lfzt^->x. mi^(^mtm<^^k^i^zm^ 
X. mmmtf:mmmm^iiZi^-t-h^^. mmmmtmm 
i^zy ^ V yy-^tih. zc^yMimmzmm^ix^-^^ 

■:^wm. mtwm^m''\,zhhymts:m)m%kwm 
-thfzMz. mQ^mm^y ^ jui^ . 
m'^^m^^^iL^i'ZLfzimizmy^imm^^mkmt. m 
mmmnzmm-^nrzy ^ ^i:^cr>mmk^mi^zfh . y 
^)u^(^m7mmco^^mmx:b^^t^:>ti. mm («m 
m mmU'zmmmmih t^^ommi^. zLcommc 
(ommi^z. imizm^-^y ^ jv9m'\±^M^z.t:b^x^ h 
zit^Mmth. z.ft\t. -^-mmm^zn^hmifzm. 

[00 5 9] ^Mzf^Lx. %^m^(^mmmi^zim^ 

x±m^j:mmt^uz. m^^wttz^hz^ -^mz&mt^ 

[00 60] ^^mm^y i }vy\t. ^^wmi^^^t- 
[006 1] ifmmz^-^x-^y ^jv^k^mth^ 

ti\^zhhy A)v^\zmm.fzJ^v-(m3kkmr^h. 



[0062] Z.tL\t. t tm^E^^^ffiH^^^^^ii 

h^&mK }£^^wmL^ 'o}L\zhh^m^<Ty 

^o^z^m^m.^tLhfz^Xhh. hfzif-^X. y 
cr)^1-]\izm^h^M^fifz\%^\t. ISIn^- YXMm\^ 

[0063] %m^^mt. mmmmm^^Lxi, 
[0064] ^m^^mt. \mmu—y^mikMh 
mz^->x\m^Ki> . 

[006 5 ] y ^)V9\±. m^cr^n^v'r-'J^'}mh^ 
hW&MW^y ^)V^ti:}i<n^my ^)V^^zm-5\\fz^ 

mm^ommm^zim. lt . wsmry-^^o^^-^^ ^ ^/J^ 

[006 6] :-fL%x\.zm'BLVtzm^y ^jv^t^m^ 
\t. thifZ. ^Mcomm±<^mmmmtLxmm^tih 

tim^commuziLmi^zmn^tL^ z^th. mm^zi^m 

i^z^^. 

[0 06 7 ] z.n^m<}tLx. y^jv^tK iSv^itii 
m:m->x^m^wm^\znm^i^h zl t ^mim-htz 
^(c. y ^ }V9 t?mmz\t. nii^mov-Mzm-^^^ 
X. mwmmmim^. mmcmmzim^h^^yy^- 

9 ^z^m- h fz^'y(^^m:%k\'yx t J: \ 

[0068] m&mm\mkwmmmz\mth)^ 

$ Kfz%mimi^zm t x mt^t #tt ^ wif--i> ^^^^ < t 

id\^x. y ^)V9(r)^mm^^t%m^(^yMmm±. n 
t^m^^i^LxhxvK 

[0 0 6 9 ] ^mmmit. l c mw^mm-h yy^ 
-^^yy.tm-m.^'km-^fzm^mm. t^^xf/t^fz^t. rc 
m^%kmm-^mib^m,km^:>fzm^mmi^^hm^^ 
tiTi>j:^^. ^m^km^fzm\mm(^9't^<ti:,i-> 
\±. '^m^y-^r^-Y^"^-^ rxmmzr,b\::^x^itthy 

[0 07 0] Z.<y)ayn'y^\±. mUf. ^^"^y^^] 
^fz^± rys'U^^.yrj y4:^-YXh->XhX\\ 

[007 1 ] ^wm. wmcom^o-y^>{ 9 u'^mtm 

[0072] i^%mi±. 'm^-o^mmkxy < )V9 u y^^ 
^tLtzm^k^m-hiimxh-yx. mmmmmm 
^(ci: oT . -^^i^^m^-^mH-ommkxm^^^ ^ d 
i^Z'^c^:^^^mm^kmm-r6 r ^ . ^-^^ < h i> i 
-:>co-^^y ^ju^^^^com^-commmf^zmm^ti^xo 
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[0073] ^coi^mi±. mmrmm. mm^rm^ 
mco^^^mimmzmm^^i^^comJtL<. -^mmm^ 
^m^^mzx->xim^titimMm^mcoimtK m 
mmmicT¥t»t h fc^(^)mmmmmmz x-^x^m 
^ti. ^m-^titziM^^/jK mmmmmizmmv^^^j^-^^ 

mmmmmzx->x%m^tih. 
[0074] ^mmmmi^twm^. mh tri^w 

(o\^xr mm MmtmhMz^^h. 

[0075] 

mummi^z-^^^x . &:vxm e ^mmL^j:^^^mmi- 

[ 0 0 7 6 ] [a 1 {z^^mmm^^^tn \:.xhh. ^ 
commmco^mii.. mt^mM-mzx->xmm^ti. m 

mt tx:^mmmi^zm^':2.ttifzm i co^mi^zh^mm 

[00 77] mmm looit. mmmmim2 o t . 
Nizx ->xj^wi"r^r\:i^"y '^yjumm2 2 1 . im 
j:t^t^2 4 1 . immMy ^ju^2 6t^. di ^^m 

r ( p L L) i;zm-:^\-^fz. ^^mmmm^ 1 0 

^^t^ h ±Mrmm LfzXoiiZ.mm.n ofi ^m&Lx\^ 
hn^-9s Fxmmm.mm2 2 ^r^i^^^j^-rh z t 
i'zx->xmtx^h. Lfc^^-yx. mmmiF^i^. 
mmcom. mM^t?Mz}BtxmmifZX -:>xm^ztifz 
mm^^^-ju(/)mt^7^m^ h tzmz . wm^z^m^ti 

[0078] mm 1 oti. ^mmmm.cotc^mtm\iZ 
m-^com\m3Mzmm-^x . mmmcommmmLF 

[0 0 7 9] imsFp\t^ mi^-^m.Lt^io^^mmL 

[0080] ^mm^ 1 2t-hn^fifz^m^tifzm^ 

, d i^i-yio-^-^y-mm^^ o^mm^tco\>zm 

[0081 ] :icomimi±. ^m^iocommmi^nt 
<mm^mmm-^v. , f f^z^-^xmrn^ix^. 



^■^Mzmtxmt^tmmm'^mi^z. mzmm^n^ j: 
oi^zmmizmtt^. 

[0 082] zcomizn^'^x. y ^)V9?m. y 
A^j6 0 ^i:fmmMmkA ^o:^)^^t)-^ih>'mi^^fd'zm^ 
s„, o d ^^\^'^hmimmm^y 4)^9^^^-^^^. 

[0083] y ^;l/:5^6 0(;om:^6 Obii. y ^)V9^) 

v^^^Kfzm^^k^-^y-mm^^ ocoxin\iz\m^h. 
[0 084] rv^')-\^m^\h\.x. jMfgaiooto 

^x(r}m)mM\t. %^Mi^mixm^^f\^x%,x.\^. 
mz. y 

[0085] m^y ^)V9eo (/)mnmm'm<^^^m 
'Mmt. ^mmm%i)-%%m\z^itx% ^y ^)v^ luss 
<o^mmmo^zx->xm\L^fih. Ltzti^-^x. y < 
^ ot^y i jv9WMi.v ^ \>znM^fvrzn. y ^iv 

y ^{jv^cnx-h^OB.iiz^wX'^'^^h^ y.^^v 

[0086] 7^;l^^60{i:. m^Qiy JV^Xh'O . L 

fzif-'^x. wm.Fm\<r>'mmL\zm'rhm^v^)v 

im\^zn^'<mM^Kh . x'o^m\z\%. Qti. jn 
vMjcFp \zm^h-Mm-9<T)m.^c^mm:hh. 
[0087] y ^ JV^(n^^w&mt. y >i JU^co^m 
ES^ 7 0 iztm^tifz y ^ )V^<y>Kh 6 0 c bT 

[ 0 0 8 8 ] 6 0 c ii. \^mWAy 4 2 6 

-ht-^.. m±Mmmm2 ^^fz^(r}wmMm\%^v 

r e f ^SW^o 

[0089] L)^C)6^-oT. m^Vr e f fiffiit^m 
2 4tcj;-^T*,iS.$ti/:rmfErS>^. Ztilt. mmMz 

m'»m^wm2 2xrvj^^^^j^^tifzmmt 
7r^-yy°t. ^mmzt^ yr^comm^(^mmk f „ 

[0 09 0 ] -^^mmmmmmmijy ^ 6 oi^. 
)^tm^mi^z^^-^xmhtLfzmfcoi>cox%x\\ mx 
i±. '^yy:^^t::Jiy'fy^-xf^^tifz^mmm7o 

(Lci^mmm) tm^^tifzmMmmmz^-:>\^x\.^ 

[009 1 ] :ico^mm^<7:^^mmmm. y ^jv^t^ 
wm.\znmth. 

[0092] Z(n^%Mmi\±. rx«i±^^j.-EtT 
[0 09 3] mSN r e f :^-¥cO^< 

^Txm&tLxmm-^ti^. 
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[00 9 5] Lti^^-^x. y ^ ju:$^(Di^mms^t^m^ 

[0096] jv^is^ tmmcr>i^mm^<^m'S.comm 
Kf:m-^<^fzMz. mmmth. mtmm±(^zmm'it-^ 
ii^. Lfz^^^x. ^mtti^±^mi,z:hiffhmu<r>m% 

[ 0 0 9 7 ] 06 i'Z^^-^^m^^my ^ji^eo (Dfit^^ 
It. y ^ j]^^ 6 ocom^Mm^m(^^^mmw. mm 
mm^F^ tmLK^^^xoi^zimvr e f i-zx^x^ 

\hi}6 0h i^z^^^x . %m^m\mF ^ x^-^^m^^titzm 
-^s^ o d (r)x^^v)v^^^. mi A^xifmjB^'k 
mmL^xifhm^xtm^h . 2-:>a:,yyy\t. wmuz 
mm^m^m v^ix. m^uzm^mti^rn -^v-^ti 
ti. mtmRcoijcoxhho \^^i'ti(r>mi^zm^xh. m 

Wi:. y 4 )V9 y y^^-SfycJOX^^ Y )VaMAAn.\zn 
Mzl^'&^KXX^h . 

COO 9 8] y A)V^')yy-^hm<^\t^'&^ o a 
b;!^ (I17A) ti. K\^z^<t'lixhmMX.X\'^ 

:Lm%. mivz^^mtm\z^\^x . ft^-s^ , a 
mWM^y ^}V9 A^o^XInmzhhy'vy 

^)v^tk^mm'h:ihtmts:hm^x\ m^s^ , ^ 
tK z. (^wx%m 1^06 \iz-KM.(r)mm^mt^ ^* 
x\^hfz^xhh. v.t^v.. y ^)V9A^\t. mtWi^ 
icco 2 mti>^ 3mms.<y^m&m^zm')-^ . mmz-m\m 

z ^ TtM+ 1 T V ^ ^ x^:^ h }v<r>wmmz\tmmu^ 

[0 0 9 9] y Aiv^^)v^^^hm<r)\%^^^ , a 

^:it. ^ti^^zcommif>zi5\,^x^^mi,z§t\^\:f-~^p 

cr>\p?uii\Lmmncomizmmu^ji^N,, , , , tc^-st-c 

[0 10 0] -^^mmmy -i fi^^eoi^zx-^xy ^ j}^^ 

vy^-^tifcm. ^^mmm^^mF^ i^z^i^i-tx^^h 

/lxC0e-::^P(^. l,mmt\y'<^Ji^N^(,zmm^^o 

immmE comz h h mmkm)- ( m^^zxmtinfzu 
"rt) nQ^mm&y )\y^<^m'mz^t-yxmi;^ti 



0. 'lo:>'^A Yl±mL<^j:h. 

[ 0 1 0 1 ] 07 Bti:. mitmumtK y ^ju^im 

mF^i,z^\^^X-4mi,z±^^^j:M±m^^L. 

^i-Nb a s e x^i±i^zh6mmtif.:ims^ ^ a 
p(7:>-^x ^nwi^zMKimtsz t^^-rmxh^ . <r 

l^^/l^Np f^z\^i^^->XMmi^zm^l. P^tv^^;--f F^* 
t*l)<. Li^c/j-i'oT. JWm^F ^ (^z^6i^f:^\i'-^comzh 

CO 1 0 2] y ^jv^i^eo^^^coims^ , a -eo 

y:^"mmzx-^xm^^tix . ^ccoy^^9 V)vmmi 
im-tri^z. m\'^-Y\:z^\')'h^^y-mm^5 otcj: 

^^y-m^^socoxtiimzh-^xi^t:^-^. y ijv 
^6o\t. la 1 {z5f<t\m^m^<^m^\^zm'^hnv-m 
tM^3 ooy^-i]\mzhh^mi\mM^y ^)V^ 52^. 
~m^zm.%WA.h. 

[0103] ^tv-«ftii:^5 ocT^mfi. m 

rnhhrvn"^ 1 8 1 o-mo^y ^ )v^{zm^ \^fz\%m% 

[0104] Vtzt--> r . II 6 t^TKt^^i^^BH^c: J: hm\t 

Wit. mxhz^^'^mmhi^.^x . m^-y^^^v-^^mL 
fzny^m^^^o'kmm-hz^h^umt^zv.. v.fzifi 
oT. mtrvf^i 8T-^|«]t-^NV-i^-<;K'3^L 

[0 10 5] msi±. ry^^i STS^^tii). Mft^ 

j^T X l,zm LT . m 6 ^CT^^f )Mft« 10 0^> i^COit^- s 

la^ii^^v^T. mmmmr^it. m2^i:^mL^^^'^^mz 
^mximtfzX'Di.z. Gsmwmmtsmizwi^'^xh 
tifzmmmm^zMm t x v ^ . 
[0 106] z<7m(^zi5\^x . mm(,zx->x^^tifzm 
mims^ , a <^y^^^ hji^s 1 it. immmji^-ri 

Olzm^Xy''\::il^'yJ^^tlfzmimmiF ^ ^+^c^^ t 

mm^-^^-^Mznmfh. :^WMizt:hy ^jui^i^t. m 

m^^^-^jY^mn^mco^m^zhmx'^ i . mut . 

[0107] ,^Jfc^::J; -)T7S$^TV^>g.-X^:?' h/US 2 
^J:X/S3l,zX->X^^tiX^^^Xv(iZ. y^ju^c?:,m 

^x^^ h)uc^Mmt. ^mT:Ki,zm'hmimi o o 

(omiww^mF ^ (D\^-rtith. immtxh^o ^co 

mmifZ. mm-imv, , ^ t^j:oTt5i^$tL7^c%SKfi2 
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[0 10 8] -4^wm±. ciitTmmLfzmmmmi^zm 

[0109] :^^m(pmm:b-^mm^h zt^^<. 

^thfzMzmmLfzm. ^ Ji^'^^mmmmm 
mi^znm^tz.ti>mn'^mx-$y^o ztimmz. y^ 
fu^tm&^(D^mm^(ors^zm^h6m^. ttzit. 
mj^<^mi^'e-]^^^m'i>^t-^^sm^^m-^i,z. m\^^ 

[ 0 1 1 0 ] :7 ^ ju^t%m^<^mmmmmimi±. ^ 

[0 1 1 1] ^^'.i.z. :^mM^mimizmm'^ti^ t . 

)utfzitTi-xjymmcr>fz^yco. ^'^:^>^^m^(o^mf^z 

[0112] mmiz. ^ ammmmn 

fflv^TJ:v\ mz. imm&^^^mm%. mx. 

^f. ^^mw^^(^mmvziz>\^x . ttzit. ^m. m 

[HI] ^Tmm%<^t^\Mftmmmmtm<7^yu^v^ 
mx^hh. 

[ m 2 ] G s M<7^mm^ x x/^m^m ^ 7f-^mxh ^ . 
[03] m2{z^s^tifzmimoXif%immb&ML 
fz. mi^zir^^fifzmmm(^mt:^^9 V)V'^^^mx 

[04] mw^z^^^fifzmmmcoy 4 b^^^-m^ 
m^(^y\Rm^zm->\^fzmn'k^-tmxh h . 

[05 A] mA{z^^fvl'zn.(ny A)V^c^m\izmih. 
mmmt--^(ni^m-^fifz\%^(^y.^'; Y)V<7mr:t^h. 

[05 B] mA\^z^s'^ixfzfk(r)y ^ h^ty-m^'^ 

^(r^mzm^'h. mmmt-^(m:m^fifz\t^<^y^'^9 

[05 c] mA{z^.'^ixfz^k(^)^y-mWx^<ry)^1n\^Z'^ 

m%mi:)^hcrmm-^ixrz\t^<Dy.^^ vivamx 



m6^:^mmzxh^w[mm<^t^\mmm<7^y^vty 
-^^mxhh. 

[07 A] ^my ^)V9\^zx->xy ^}\^9'jyy'^hm 
en.. 06^^5K$fL)^c?lifi«ico3Iftx^^h;u^^^0T' 

[07 B] mmy ^)V^\iz^->xy >i)V^')yy\^fztik 
(o. m^\iZ^'^fvtzm\tm(^mmx^^ hjv^^^mx 

[08] me(7^mimi.zx-^xmm^fihmimmi^zit 
mvx. :zcnmmm(^mmy^'<^9 hjvco^m^^^mx 

1. 100 mmm 

1 0 ru^'y-:^yl],mmm^^ 

1 2 :^'yy.m.A^i^yv^—^y'f (gmsk) ^^p:^ 

1 4 tmmmmy ^ u y^m, 

1 6 nv-m^^^^ismmMy ^)v^m 

1 8 mtryn-r 

2 0 mmmmm^yco) 

20 a VCOm:^ 
20b VCOA^ 

2 2 r u yv-^y)vwm^mm 

24 a \wmM^(^'d^-y) 

24b \tmimmom\o^Ymxin 

24c \mmmo:>'m2<;^Ymx-h 

2 6 fi«ffl}i:7^;l/^ 

2 8 GMSK^IlflS^ 

3 0. 3 2 'r'J^)VT&u^''^9^m 
3 4. 3 6 mi^ 

3 8. 4 0 3^^^^)V^^^ 

4 2 mm^^^^ 

4 6 tuMWIlS 

4 8 mi^S-&y ^)V9 

5 0 vN-y^iiist^ 

5 2 mmmm&y<)v^ 

6 0 tgi[;:7^;L/^ 
60a y^;^:5?A:^ 
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1. Titio of Invenf-ion 

A SYSTEM AND A Mi^THOD FOR PRODUCING A FILTERED SIGNAl. 
HAVING A GIVEN FREQUENCY AND A RADXO TRANSMITTER 
TRANSMITTING AT A FREQUENCY SET BY A VAI^IABLE FREQUENCY 

OSCILLATOR 

Z. Claims 

1. A aystem for producing a filtered eignal at a given 
frequency / including an oecillator whose frequency can be 
varied by an oscillation frequency control signal to 
cause it to oscillate at the given frequency and at least 
one filter which can be tuned to the given frequency, 
wherein the frequency of the filter is varied by the 
frequency control signal of the oscillator. 

2 . A radio transmitter system Cor transmitting a 
tnodulated and filtered signal at a given transmit 
frequency, the tranami. tter system including an oscillator 
whose frequency can be varied by an oscillation frequency 
control signal to cause it to oscillate at the given 
transmit i:requency and at least one filtei- for filtering 
the modulated signal, wherein the frequency of said 
filter can be varied so that it can be tuned to the given 
transmit frequency and the i^requency of the filter is 
varied by the frequency control signal of the oscillator, 

3. A syatem according to claim 1/ wherein the filter ia 
an active filter* 

^. A system according to claim 1, wherein the filter ia 
a band-pass filter in which the canter frequency of the 
signal pass-band i© tuned by means of the control signal. 

5, A system according to claim 4, wharein the filter 
has a response curve that ie substantially eymmetrical 
about the center frequency of the signal pass-band. 
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6. A sys^tem according to claim 4, \'irherain the filter 
has a high quality factor Q at the var\able canter 
frequency. 

7. A systetn according to claim 1, wherein the 
oscillator is a voltage-controlled ogcillator in a phase- 
locked loop and the frequency control signal ia generated 
by a pha>^e comparator. 

8. A system accord->.ng to claim 1, wherein the filter 
and the oscillator arc both iinplemented in integrated 
circuit form on the name subatrate . 

9. A uyetern according to claim 1, wherein the filter 
and the oecillator include converter means for converting 
the frequency control signal into a parameter operating 
on the frequency characteriatic and their respective 
converter means are subject to the same design rules. 

10. A system according to claim 9, wherein the converter 
means for converting the frequency control signal int:o a 
parameter operating on the frequency characteristic 
include at least one resonant circuit having aU leagt one 
component which has a characteristic that varies as a 
function of the control signal applied to ic, guch aa a 
diode whose capacitance variee as a function of ite bias 
voltage, 

11. A system according co claim 2, whesrain th3 
transmitter includefj a power amplifier having a tranigmit 
dntenna and wherein said filter i^^ on the input side ot 
the power amplifier of the transmitter. 

1^. A ^system according to claim 2, wherein the 
transmitcez- is a transmitter with no intermediate 
f rcquency , 

13. A mobile telephone Lcrminal including a radio 
transmitter according to claim 2. 
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14. A method oZ producing a filtered signal at a given 
frequency including the step varying the frequency of 
a variable frequency oscillato/: by tneans of an 
oscillation frequency control signal to cau^e it to 
vacillate at a given frequency and t'ne step of varying 
the frequency o»: at least one variable frequ^incy filter 
so that it is tuned to the given frequency, wherein the 
frequency of the filter is varied by the frequency 
control signal of the oscillator. 

15. A method of transmitting a signal from a radio 
cransmitter according to claim 2, the; method including a 
step of varying the fraquency of the variable frequency 
oscillator by means of an oscillation frequency control 
signal to cause it to oscillate at the transmit frequency 
of the transmitter and a step of varying the frequency of 
the variable filter so that it is tuned to the given 
frequency to pass the transmit signal, wherein the 
frequency of the filter is varied by the frequency 
control signal of the oscillator. 

IS. A transmisaion method according to claim IS, wherein 
the transmit signal is amplified by a power amplifier to 

drive a transmit antenna and wherein the step of 
filtering by the variable filter is eiiJccted before power 
aiopl if ication. 



(15) 32 001-16282 (P2001-16282A) 



3. Detai led Descriptlort of Invention 

The present invention relates generally to a circulu 
and to a method for producing a filtered signal having a 
given frequency. 

The invention relates in particular, although not 
exclusively, to the field of radio telecommunicat ionf3 , in 
which it is used in transmitters whose modulated output 
oignal is filtered and whose transmission frequency (i.e. 
whose carrier frequency) ie set by a variable frequency 
oscillator set to that transmission frequency. 

BACKGROUND OF THE tWENTTON 

It is known in the art to employ in a radio 
transmitter an oscillator: circuit such as a voltage- 
controlled oscillator (VCO) configured as a phase- locked 
loop to generate an oscillatory signal at the carrier 
frequency directly. In a circuit of that kind, 
intermediate frequency gtagee are not uBcd iio generate 
the carrier, as in a conventional Bupexhetevodyne 
circuit. For this reason tho^se transmitters are referred 
to as "transmitters with no intarmediace freauency" or 
**2erO"IF transmitters". 

Transmitters with no intermediate frequency are used 
in the microwave transceiver circiaits of mobile telephone 
terminals, for example. 

Figure 1 shows the main components of a prior art 
transmitter with no intermediate frequency as used in 
mobile telephone transceiver terminals. 

The transmitter 1 includes a programmable frequency 
generator 10 which delivers a signal SFp at the carrier 
frequency Fp, a Gaussian minimum ahift keying (GMSK) 
modulator stage 12, a stage 14 for pre-ampl ifytng and 
pre-f iltering the modulated signal Smod and a power 
amplifier and low-paj3q filter stage 16 delivering the 
modulated signal to a transmit antenna 10. 
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The frequency generator XD conventionally includae a 
voltage-eontrolled oacillator (VCD) 20, a programmable 
frequency divider 22, a phase comparacor 24 and a low- 
pass filter 26 configured as a phage locked loop {PhD . 

The voltage-controlled oscillator 20 producas at its 
outpuU 2 0a a signal at a frequency Fp proportional to uhe 
voltage Vref at its inpuc 20b. This voltaga-to-f raquency 
conversion is performed by a resonant circuit whogc 
resonant froquency can be varied electrically and which 
is coupled to a positive feedback amplifier. The 
fregucsncy of the output signal of the oscillator 20 
corresponds to the resonant frequency of the resonant 
circuit. The resonant circuit is generally of the 
inductor- capacitor . (LC) type. 

To enable the regonant frequency of the oscillator 
20 to be varied, the capacitive part of the resonant 
circuit includea at ledst one diode whose c-^pacitaxace 
varies as a function its bias voltage. These variable 
capacitance diodes are known as "varicap" diodes or 
varactars . 

Thus the control voltage Vref at the input 2 0b of 
the VCO is applied to one or more of the aforementioned 
diodes to modify the resonant frequency of thft resonant 
circuit: . 

The control voltage Vref ia produced at the output 
2 4a of the phaae compdrator 24 and reaches the VCO 2 0 via 
the low-pass filLer 26. It r^jpreBent:s the phaae 
difference betwa?3n the respective signals at first and 
second comparison inputs 24b and 24c of the phaoe 
comparator. The first comparison input 24b receives a 
reference signal CLiK xaf at 4. calibrated and stabilized 
frequency Fref obtained from a quartz cryi^tal o;3cillator, 
for example, Tho second comparison input 24c receivea 
feedback in the form of the output signal of the VCO 20 
aftex itt; frequency has been divided by a programmable 
number N by the frequency divider 22. 

Tha phasa comparator 24 includes a charge pumping 
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circuit associated with a capacitor to produce at its 
output 24a a voltage which increasjes or decreases 
according to whether the phase of the frequency-divided 
signal from the VCO is respectively lagging or leading 
relative to the reference signal CLK ref. 

The VCO 20 receives the voltage Vref from the phase 
comparator 2 4 and produce«i a frequency which is divided 
by N by the frequency divider 2 2 and locked to the 
frequGncy of the rcferenco signal CLK raf . The VCO 20 ia 
stabilized when the comparator 24 does not detect any 
phase difference between its two comparieon inputs '34b, 
24c and therefore produces a constant voltaga Vref. 

In this stabilized mode the frequencies at the two 
comparison Inputs are equal, i.ft. Fref - Fp/N. The output 
frequency of the oscillator ie thereCora Fp « N.Fref » 

Thus the output Crequency of the VCO 3 0 is adjusted 
by varying the value o£ N programmed in the fcequency 
divider 22, which operates as a variable coefficient. 
The value of N is set by frequency selection digital data 
SF fed to the programming input of the frequency divider 
22. 

The low-pasB filler 2$ preventJi exceQBXvely fast 
voltage variations which tnight otherwise destabilize the 
phaae-locked loop from reaching the VCO 20. Such 
variations can occur in particular when a new frequency 
is programmed into the divider 22, Ths cut-off frequency 
of the low-pass filter 24 is thareforfl fixed relative to 
the bandwidth under stable conditioni^. 

It is inherent to the design of a transmitter with 
no intermediate t:requency . that the signal S?p from the 
PLL 10 at the output 2 0b of the VCO la used in the 
modulator Rtage 13 to provide the carrier to< the 
transmit signal. 

The modulator stage 12 receive-5 at its input a 
signal SA for modulating the carrier 3Fp using the 
Gaussi^jn fninitnum flhift keying (GMSK) modulation technique 
previously referred to. The «pecifie features of uhis 



(18) 32 001-16282 (P2001-16282A) 



type of modulation are described. in "The GSM System for 
Mobile Communications", Chapter 4, pages 250-255, by 
Michel Mouly and Marie -Beniadette Pautet^ published by 
the authora in 19532, ISBN 2-9507190-0-7, or in the 
article by K. Murota '*GMSK modulation for diqital mobile 
radiotelephony'\ IEEE Transactions on Communications, 
Vol, Com, 29, No, 7, July 15)81, pages 1044-105Q, the above 
two bibliogiraphiQ references being implicitly 
incorporated into this denser iption. 

The signal SA can be an audio signal from a inobile 
telephone handget and ia applied in digitizi^d form to a 
modulation input 283 of a CMSK modulatoz 2H, In a manner 
that is well-known in the art, the GMSK modulator 28 
oversamplsij the digitized signal SA in ordeT: to determine! 
how the phase of the aignal ie changing at muccasisive 
timess. This evolution of the phase la expressed by two 
digital signals I and Q which respectively indicate the 
cosine and the sine of the phase at successive times . 
Each of the signals I and Q i& converted into the form of 
respective differential pairs of antiphase analog waves 
on two channels in respective digital -to- analog 
converters 30 and 32, Thus the digital-to-analog 
converter 30 reproduces the same information at it-s two 
outputs 30a, 30b but in the form of analog signals NI and 
I with a relative phase difference o£ 180°. Similarly, 
the digital. -to -analog converter 32 reproduces the same 
information at its two outputs 3 2a, 32b but in the form 
of analog signals NQ and Q with a relative phase 
difference ot 180°. In particular, the dif Jiarential 
output eliminates conwnon mode interferance occurring in 
the y/aveforms after conversion. 

After filtering and smoothing by ret3pectiv<5 circuits 
34 and 36, the two pairs of differential signals NI, I 
and NQ, Q are combined with the signal SFp from tha PLL 
10 to produce the modulatad transmit signal Smod. 

The spectrum of the signal Smod is centered on tha 
frequency Fj, of the carrier, which is frequency -modulated 
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In accQrdancG with the signal SA. 

To this end, the modulator stage 12 further includss 
first and aecond three -channel mixers 3 8 and 40, a phase 
quadrature generator- 42 and a combiner circuit 44. 

The phase quadrature generator 4 2 receives at its 
input 42a the signal at the carrier frequency Fp from the 
PIjIj 10 and reproduces it at two outputs 42b, 42c 
respectively v/ith a phase shift of 90*> and with no phase 
shift . 

The first mixer 3 8 receives on its three channels 
the signal SPp vith no phase ahift and the differantial 
signals NT and j; , Similarly ^ the second mixer 40 
receives an ita three channels the siqnal 3*''*p with a 
phase ahift of 90* and the differential signals WQ and Q. 
The frtixed output of ©.^ch of the two mixers J 8 and 4 0 ±a 
fed to a respective input 44a, 44b oi: the combiner 
circuit 44 to obtain at its output 44c the signal Smod 
OMSK modulated at the carrier frequency Fp . 

The modulated signal Snvod is paeaed to tha 
pre-amplif ier and pre-filter stage 14. 

The stage 14 IncludaR a pre -ampli Tiar 4 6 which 
receives the modulated signal Smod directly and a low- 
pasa filter 43 connected to the output of the 
pre-ampl if ier . The pre- ampl if ier ^implifiaG the modulated 
signal to a sufficient level to drive the power amplifier 
stage IC. The low-paae filter 48 applies pre-filtering 
to attenuate unwanted components at twice or three times 
th3 carrier frequency Fp. 

From the low-pass filter 14, tha signal Smod is 
passed to the power amplifior stage 16. This otage 
Includes a power amplifier 5 0 which receives the signal 
Smod from the filter 14 and a low-pase filter with an RX 
band rej factor 52 at the output of the amplifier. Tha 
low-pass filter 52 attenuates noine cotnponenta in the 
amplified signal Smod which are outside the permitted 
transmission band Tx. The output of the filter 52 drives 
the transmit antenna 18 . 
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With bhis type of transmi titer, eliminating 
Cranamission noise at frequencies outside the 
transmission band Tx is a major problem, as will be clear 
from the following example based on a GSM mobile 
terminal , 

To provide a full duplex telephone link a GSM mobile 
terminal transmits on a channel in a well-dejf ined 
transmit frequency band referred as the Tx band and 
recelvee on a channel in a receive frequency band 
referred to as the Rat band. 

Figure 2 shows the GSM transmit frequency band Tx 
and the GSM receive frequency band Rx. The transmit band 
Tx extends from 380 to 915 MH>; and the receive band 
from 925 to 960 MHz, Each of these band© i.3 divided into 
transmit or receive channels Cj., C^, wiLh one channel 
every 200 kHz. During conversation, the mobile telephone 
transmita on one of the channels C-j. in the band Xx to a 
local base station and receives the other party from that 
basjc station on one oC the channels in the band Rx. 
The channels and C-y, are allocated individually by the 
ba?3e stdttion according to condition-g of uae and can 
change during a call. If the base station commands the 
t«rrninal to ch^iage the tranismit channel C^, the 
corresponding new frequency is immediately programmed by 
the programming data SF at the input of the frequency 
divider 22 of the PLL 10 which jumps to the car"rier 
frequency of the new channel. 

tt is Important to confine the spectrum of the 
transmit signal Smod to the allocatsd transmit channel C^, 
as far as possible, and in particular not to allow the 
transmit spectrum to extend as far as the freqviencies of 
the receive b^nd Rx- 

Figure 3 shows tha apectrum of the transmit signal 
Smod at the output of the power amplifier 50 shown in 
Figure 1, before reaching the filter 52 (poinn Pm) . The 
frsquency ia plotted on the abscissa axin to the same 
ocale as in Figure 2 and tho power level is plotted on 
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the ordinate axis. 

The transmit frequency (i.e. the carrier frecjuency 
is locked to the frequency Fp of the allocated 
channel, whare the spectrum is at a maximum. Here only 
the spectrum for frequencies higher than Fp is considered. 

The level of the transmit signal Smod decreasee 
rapidly as the frequency incredees over a narrow range of 
f requencie^^ I adjoining the transmit frequency Fp . The 
unwanted presence of the signal in this frequency range I 
outaide the channel Pp constitutes what referred to as 
phaoG nol55e . On approaching Lhe upper limit of the range 
I , the noise decreases more slowly until it reachae a 
virtually constant noiac level Bp referred to as the 
"noise floor", which extends over a range of frequencies 
II extending far into the spectrum. Note that the noiss 
floor Bp is still present frequGnciea in the receive 
band Rx in particular (the shaded part of the epactrum) . 

communication standards impose strict measureQ for- 
minimii^ing the effect of thia noise floor, especially in 
ths receive band Rx. 

The passive low-pass filter 52 at the output of the 
power amplifier 50 is the solution adopted in the prior 
art to the problem of attenuating the noiBe floor in the 
receive band Rx. The filter is deRigned for priif erent ial 
attenuation of the half of the sp^cr,rum beyond the 
transmit frequency, i.e. on the same side as the tran»gmit 
band Rx . The filter therefore has an asymmetric response 
about Lhe transmit frequency. 

In practice, surface acoustic wave (SAW) .filGars are 
routinely used for this filtering operation. 

At present, SAW filters offer tha best filter 
specifications, especially at microwavn frequencies. 
However, the solution based on a filter of this kind has 
a number of drawbacks. 

A first of these drawbacko is that the filter 52 ia 
at the outpuL of the power amplit:ier 5U, rather than on 
its input side, fox raasons that will be explained later. 
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Thia leads to a significant loss of power of the signal 
between the output of the power amplifier 5 0 and the 
antenna 18 because part of the amplified signal is 
absorbed by internal componento of the filter S2, Thus 
to obtain a elgnal level speci£i;2d by the GSM stajidard 
from the ancenna 18 after adding the filter 52 
necessitate?? an Increase in the power eating of the 
amplifier and therefore in the overall power consumption 
of the trangmitter. In mobile telephone applications, 
where the transmi Cter xs battery-powered, this increased 
power consumption directly reduces the call titne of the 
mobile terminal. 

The noise i:loor Bp would not ha attenuated correctly 
if the filter 52 were on the input side of the power 
amplifier 50 to solve this problem by having the filter 
losses affect only low-power signals . 

Because transmission uses frequency modulation, the 
power -^mplxfier 50 operates in saturated mode. i.e. at • 
constant amplitude. In this mode the output spr^ccrum of 
thcH amplifier 50 tends to be symmetrical about the center 
transmit frequency because of aliasing, Noise in the 
half of the spectrum below the center transmit frequency, 
which is not filtered greatly, if at all, is therefore 
also pref^rint at the output of the power amplifier in the 
half ot the spectrum above the center transmit frequency, 
v/hich hao received preferential filtering. 

Figures 4 and 5 show this phenomenon of .aliasing by 
the amplii'!ier in the saturated mode. 

Figure 4 shows the amplifier and filter aUage 16 
from Figure 1 modified to place the passive filter 52 on 
the input side of the power amplifier 50. 

Figures 5A to SO show the spectrum of the transmit 
signal Smod with the amplitude plottPid on the ordinate 
accesg and the frequency plotted on tha abscissa axife, 
respectively before the Cilter 52, between the filter and 
the power amplifier 50 and at the output of the power 
amplifier. 



(23) 32 001-16282 (P2001--16282A) 



Figure 5A shows that . the signal Smod from the OMSK 
modulator before filtering is symmetrical and has a peak 
at the center transmit frequency Fp. Outride the peak P, 
the level decrea*ges rapidly to a noise flooif value PL^ . 

After filtering, the noise floor level of the half 
of the spactrum above the frequency is attenuated by 
the low-pasg filter 52 to a value PL3 < PL^ . Note that 
the filtering is not symmetrical about the center 
transmit frequency Fp, the lialf of the apectrum .^t 
frequencies below the frequency Fp being hardly attenuated 
at all (see Figure 5B) . This ig because the passive 
filter 52 is optimized above all to elitninate noise in 
the receive band Rx, which ia at frequencieG higher than 
the transmit band Tx (aee Pigurs 2) . 

The filtered signal ie subject to aliasing in the 
power amplifier 50, as explained above, which means that 
the unfiltered noise leval in the half of the spectrum 
below the frequency Fp is reflocted in the part of the - 
spectrum above the frequency Fp. Thus, as ^hown in Figure 
5C, the half of the apecLruin above the center transmit 
frequency Fp includes noise from the other half of the 
spectruTTi and then hae a noise floor level around a value 
PL2 between the aforementioned levels PLj and PL^ . The 
aliasing effect of the amplifier 50 therefore degrades 
the signal ■to-noi£?a ratio of the transmit signal Smod 
because of the asymmetry of that signal at high 
f requcsncie^ . 

A second drawback stems from the overall si5;e 01 the 
filter 50, especially when it ia an SAW filter as 
previously mantionad. This type of filter, which employs 
acoustic phenomena, must be implemented in the form of a 
componant housed in a dedicated package, which does not 
lend itself to miniaturization. This overall size is all 
the more of a penalty in that the other components of a 
transmitter as shown in Figure 1 can be implemanted in 
Che form of an integrated circuit, 

Finally, it is still difficult to comply with 
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Uransmieaion standards in terms of noise limication in 
the transmit band Rjc, even using high-performance surface 
acoustic wave filters at the output of the power 
amplifier to prevent aliasing. 

OBJECTS AND SUMMARY OF THE INVENTION 

In the light of those problems, the present 
invention proposea a system for producing a filtered 
signal at a given frequency, including an o^icillator set 
to oscillati2 at the given frequency by means of an 
oscillation frequency control signal and at least one 
variable frequency filter which can be tuned to the given 
frequency, the filter fraquency being set by the 
frequency control signal of the oscillator. 

Thus the same control signal is used to eisUablish 
the oscillation frequency of tho oscillator and to tune 
the filter to that frequency. 

The filter is advantageously ein active filter. 

Tha filter can be a band-pasa filter, in which case 
the frequency to which it is tuned by the control signal 
corresponds to the frequency iit the center of itg signal 
paas-band. 

The filtar can instead be a notch filter or a band- 
etop filter, in which case tho frequency to which it is 
tuned by the control signal corresponds to the notch or 
band- stop frequency. 

The filter can instead be a high-pass or low-pass 
filter, in which cage the frequency to which it is tuned 
corresponds to che cuL-oft f-CQquency . 

The sys;tem can advantageously be implemented in a 
radio transmitter, for example a fcranamitcer with no 
intermediate frequency, transmitting at a given transmit 
frequency, the transmitter including oQcil lector means 
controlled by a frequency control signal to oscillate at 
the transmit frequency and at least one filter for 
filtering the modulated signal, wherein the frequency of 
thG filter can be varied so that ii: can ba tuned no the 
transmit frequency, the frequency of the filter being 
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varied by the frequency control signal of the oscillator. 

This makee it possible Lo filter the signal at the 
given frequency, which here is the modulated trangniit 
frequancy, using a filtac frequency which is tuned 
continuouBly to the oscillator frequency. 

Accordingly, in the case of the aforementioned 
transmitter, the tranamit signal is optimally filtered 
regardle^g of the instantaneous? transmit frcsqiiency. The 
variable filter used in the tr£:insmitter is advantageously 
a band-pass filtar. In this case, the invention allows 
the use of a high-Q (high quality factor) band-pass 
filtar, i.a. a filter with a very narrow signal pass-band 
centered on a variable center frequency and locked to the 
transmit frequency, in order to exclude unwMted 
components outside that frequency. The fact that the 
center frequency of tha pass-band of the filter can be 
varied and tuned directly to the transmit (carrier) 
frequency means that vory sharp filter characteristics ^ 
can be chosen around Lhat frequency. This achieves 
excellent rejection of unwanted signals. 

In contrast, the fixed band -pass filter employed in 
prior art transmitters; must h^ve a sufficiently wide 
pasa-band to pass signals throughout the transmit band 'Tx 
without significant attenuation, Because of thia, 
unwanted *3ignalB, including those at frequenciae in the 
receive band Rx, are not well attenuated by the prior art 
filtar. 

The variable fraquency filter preferably has a 
response curve that is substantially symmetrical about 
the center frequency. 

Using a variable filter in accordance with the 
invention means that the filter can be on the input side 
of the power amplifier of the transmitter, which avoid-s 
the power losses associated with a filter at the output 
of the power amplifier. 

This is because, if a band-pass filter is used which 
has a eymmetrical response curve, frequenctsaa below the 
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center frequency are attenuated just li.ke frequenexea 
above that frequency. The modulated signal a'c the filter 
output is thgirefora unaffected by the aliasing cauaed by 
the power amplifier operating in the saturated mode. 

The oscillator means can iiiclude a voltage 
controlled oscillator. In this case, the frequency 
control signal takes che form of a voltage. 

The oscillator means pr6f:erably take the form of a 
phase -locked loop, in which caae the fraqfuency control 
signal is supplied by a phase comparator. 

The filter ie advantageougly an int^sgrated circuit, 
anabling the overall size of the transmitter to be 
reduced compared to prior art transmitters baaed on 
passive filters, auch aa surface acoustic wave filters 
requiring a dedicated package. 

The active filter and the oscillator previously 
reterred to are preferably both formed as integrated 
circuits on a common substrate, Thia also enables the • 
frequency of the filter to be tuned accurately to the 
frequency of the oecillator output signal. 

To this end, tlie filter and the oscillator can be 
provided with means for converting the frequency control 
signal into a parameter operating on the fra^cruency 
characteristic, based on the same de-qign rules, to ensure 
that the Cilter is tuned reliably to the oscillator 
frequency. 

The means for converting the frequency control 
signal to a parameter operating on the frequency 
characteriotic preferably include at least one resonant 
circuit having at least one^ component with a 
characteristic that varies as a function or the control 
signal applied to it. In thir^ caee, the re-«9onant circuit 
of the filter and the ireeonant circuit of the oacillator 
can have che same conf igurar von . 

The resonant circuit can be constructed from 
inductive and capacitlvo components forming an LC circuit 
and/or reoistive and capacitive componenta forming a RC 
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circuit. At least one oil the capacitivs components can 
be a diode whoae capacitance varies as a function of the 
diode bias voltage. In this case, the control signal can 
be a bias voltage for the variable capacitance diode. 

The capacitor can be a "varactor" or ^Varicdp" 
diode, for axample. 

The invent: Ion also providGs a mobile telephone 
including a microwave transmitter ot the aforementioned 
type. 

The invention further provides a method of producing 
a filtered signal at a given frequency, including a step 
of adjusting a variable o?5cillator by means of an 
oscillation frequency control signal to cause it to 
oscillate at the given fraguency and a step of adjusting 
at least one variable filter so that it is tuned to that 
given frequency, Lhe filter frequency being adjusted by 
the frequency control signal of. Che oscillator. 

The method can advantageously ba used in a radio 
transmitter, for example a transmitter with no 
intf?rmediate frequency, in which a signal at a transmit 
frequency supplied by variable frequency oscillator means 
is modulated by means of a frequency control, signal to 
OBcillate at the transmit frequency, Che modulated signal 
being filtered by means including at least one variable 
frequency filter which can be tuned to the transniit 
frequency, the Crequency of that filter being controlled 
by the frequency control signal of the oscillator. 

Other advantages? and Heatures of the invention will 
become apparent on reading the following description of 
ona preferred embodiment: of rhe invention, which 
description ia given by way of. example only and with 
reference to the accompanying drawingigi. 
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An embodiment of the invention based on a 
transmitter with no intermediate frequency^ intended in 
particular for a mobile talephone terminal, is described 
below with reference to Figure C. 

The parts of the transmitter which arc identical to 
those of tiio transmitter shown in Figure 1 are identified 
by tha same reference eymbols, and for concisenes*i are 
not described again; their functions and characteristics 
can be determined from the pertinent flections of the 
description of Figure \, which are hereby Incorporated by 
reference . 

The transmitter 100 includes a variable frequency 
csclllacor 30 baaed on a phase- locked loop (PLL) 
including a voltage-controlled oscillator 20, a 
programmable divider 22 which divides? by N, a phase 
comparator 24 and a low-pass filter 26 in a conventional 
arrangement as already described wich ref eccnce to Figure 
1. 'fhe frequency Fp of the oscillator can therefore be 
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varied by programming the frequency divider 22 with data 
fixing the value of the divisor Kf, explained above 
with references to Figure 1. The tranamit frequency Fp is 
therefore changed dynamically to track transmit channel 
changes during a call commanded by a base station aa a 
lunction of transmia-sian conditions. 

The oscillator 10 produces the transmit signal SPp 
at the carrier frequency Fp of tha transmitter directly, 
in accordance with the inherent design principl*»s of 
traasmittars with no intermediate frequency, 

Tha signal SFp is passed to a OMSK modulaUor stage 
16 as described with reference to Figure a, where it is 
mixed with an audio signal SA containing information 
which ia to be transmitted in digits.! foxm, 

ThG modulated signal Smod frum the modulator stage 
12 is pass5ed to a pre-amplif ior 46 whose output is at a 
level and impedance suitable ftor driving a power 
amplifier 50. 

The transmitter includes a variable frequency filter 
stage controlled by a control signal Vref which also 
controls the frequency of the oacillator 10, The center 
frequency of the signal pass "band of the filter 6 0 
therefore varies dynamically ao that it is always tuned 
to the transmit frequency, which variea as d function of 
the transmisaion channels used. 

In this example, the f!ilter Btage includes an active 
band-pass filter 60 whoga filter input 60a receives the 
modulated ??ignal Smod from the output of the 
pre amplifier 46. 

The output 60b of the filter 60 supplies the 
filtered signal to the Input of the power amplifier 50. 

All of the compononts ot the transmitter 100 apart 
from the antenna 18 can be impletnented in integrated 
circuit form. in particular, chss filter and the 
oscillator can be impliamented on the same substrate. 

The center frequency of the signal pass -band of the 
active falter 60 in varied by a resonant circuit 70 in 
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i:he filter circuit whose resonant frequency can be varied 
electrically- Accordingly, when the filter GO is tuned 
CO a filter frequency Pp, it passea to ita output 60b only 
the part of: the spectrum present at \ts input 60a wtxich 
is at or in the ImmediatG vicinity of the frequency Fp, 

The filter 60 i3 a high-Q {high qu*ality factor) 
filter, and signal levels at Hrequencies e»uher than the 
frequency F are therefore very quickly afctenuatad* To be 
morG precise, the quality factor Q is a measure of the 
sharpneoa of the resonance peak at the frequency Fj>. 

The center frequency of the filter ie oontrollad via 
an input 60c of the filter connected to it3 resonant 
circuit 70. 

The input 60c receives the frequency control signal 
Vref .Cor th^ vol taqic?- control led oscillator 2 0 frora Che 
output of the low-paBB filter 20. 

The signal Vref \B therefore a voltaqa generated by 
che phase comparator 24. It changes as a function of 
frequency hops imposed on the transmitter and programmed 
at the frequency divider 22 and any phase changes needed 
to maintain the frequency Fp of the carrier constant 
betwcsen frequency hops. 

The variable frequency band-pass active filter 60 
can be of a deaign known in t.he art. In the example, it 
is based on an operational amplifier associated with a 
resonant circuit 7 0 made up of indue toro and capacitors 
(LC resonant circuit) . 

The resonanu frequency of i:he re?3onant circuit setR 
the frequency to which the filter is tuned. In the case 
of a band-pass filter, the resonant frequency corresponds 
to the center frequency of the signal pass -band of the 
filter. 

The resonant frequency is adjusted by diodes 
referred to as *'varactors" which have a capacitance that 
varies as a f unci: ion of their bias voltage. Such diodas 
constitute part of or the whole of the capacitive 
componenc of the resonant circuit LC. 
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the voltage Vref i3 applied as a varactor diode bia?? 
voltage . 

The voltage controllad oscillator 20 also includes 
an LC resonant circuit 70 with a variable resonant 
fracjueney in a positive feedback loop of an amplifier and 
identical to the LC resonant circuit 70 of the filter. 
The resonant frequency of this resonant circuit sets the 
oscillation froquency of the oscillator. 

The resonant circuit of the filter and the resonant 
circuit of the oacillator therefore have the same 
resonant frequency for any voltage Vret throughout the 
entire range of values of the control voltage Vref. 

For optimum uniformity of the characteristics of the 
resonant circuits of the filtar and the oscillator both 
the circuits ars integrated on the aame aubstrata. 
Accordingly, spread of the electrical and physical 
properties of the substrate in production or in use 
cannot unbalance the char^cteriaticg of the two resonant 
circuits . 

The reaponee of the variable frequency filter 60 
shown in Figure 6 is analyzed below with reference to 
Figures 7A and 7B, which show the epcctrum of the 
modulated signal Smod an the carrier frequency Fp 
respGCtively at the input 60a of the filter and at the 
output €0b of the filter, the center frequency of the 
signal pass-band of the filter 60 being varied by the 
signal Vref bo that it is equal to th?* transmit frequency 
Fp, The two graphs a>re to the aame scale with signal 
intensity plotted on tlie ordinate axis and frequency on 
the abscisga axis. In both figures the abscissa axis is? 
set at the intensity level which correapondB to tha 
ralnimum of the spectrum before filtering and which 
establishes a comparison reference level Ntaa^. 

The spectrum of the signal Smod before flltjsring 
(Figure 7A) ia similar to that shown in Figvire 5A . Thia 
is because at thig stage the signal Smod comes from 
circuit components common to Figures 1 and C, with the 
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ditfexenGG that in the transmitter shown in Figure 1 the 
signal Smod also passes through a pre- filter stage on tha 
input aide of the hlgh-pase filter 4B. Howevsr, the 
filter 40 attenuates only components of the very high 
frequency spectrum, at froquencies of the order of twice 
uo three timas the transmit frequency, and makes 
practically no change to the frequencies of the spectrum 
considered here. 

Note that the spectrum of the signal Smod before 
filtering ig symmetrical about the cent^sr transmit 
frequancy Fp, that it ha3 a very sharp peak P at that 
frequency and that the level in the vicinity of the peak 
is esLab.l iahed vsTy quickly at the reference level Nbaaa 
after a few ringing cycles H. 

After filtering by the variable frequency filter $0 , 
the paak P of the spectrum at ths center transmit, 
frequency Fp remains aC Bubsnantially the aame level N^. 
The oymraetry of the peak P is also maintained. However, 
in accordance with the characteristics of the high-Q 
band -pas a filter, frequency componenta ounslde the narrow 
tranamission envelope E of the filter [shown in daghed 
outline) are eliminated. The higher L:he Q of the filter, 
the narrower the envelope E and the steeper its sides. 

Figure 7B showa that tha transmit envelope E haa a 
very high maximum at the filter frequency Pp and 
symmatrically encompa^ges all of Che peak P of tha 
modulated gignal Smod above ths base level Ml,*,^, - It has 
ateep side^^ which drop rapidly towards a level very 
much lower than the ba^ic noige level Nb^ae- Accordingly, 
components of the spectrum of the transmit signal Smod 
outride the peak at the frequency Fp are attenuated very 
quickly and symmetrically to Uhe level Kf^- 

Because it ie symmetrical about it £j transmission 
frequency H'p, the signal Smod from the filter dO can be 
amplified by the power ampliflar 50 in 9atu>rated mode 
without tha shape ot its spectrum being modified by the 
phenomenon of aliasing of the signal described above with 
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reference to Figures 4 and 5. The filcar SO can 
therefore b« on r.he input side of the power amplifi.Gr 50. 
It advantageoualy replaces the passive low-pase filter 52 
on the outpufc side of the power dmpllfier 50 in the prior 
art circuit shown in Figvtre 1, 

Consequently, the specifications of the power 
aiT^lifiar 50 do not need to make allowance for signal 
losses as30ciated with a filter between the amplifier and 
the antenna 18. 

Thus, compared to the transmitter shown in Figure 1, 
the transmitter in accordance with the invention shown in 
Figure G makeo it possible to use a power amplifier 50 
with a lower output power, and therefore a lower power 
consumption, for the eame power level at the transmit 
antenna 18. The reduced power conaumption increases the 
talk time of a mobile telephone terminal using a 
transmitter of this kind. 

Figure B shows an example of? the positioning of the 
spectrum of the signal Smod ^com the transmitter lOO 
shown in Figure 6 relative to the transmit band Tx, as 
seen at the antenna 18* In this figure, the transmit 
band Tx- corresponds to that allocated to GSM mobile 
telephones, as already described above with reference to 
Figure 2 . 

In this example the epectrum SI of the transmit 
signal Smod shovm by a continuous line is centered on a 
transmit trequency Fp programmed in the phase- locked loop 
10, which corresponds to a trdtnamit channel close Co or 
at the upper limit of the transmit b^nd Tx- Note that 
the filter according to the invention effectively 
eliminates noisa and in particular the noise floor 
outside thiB band, even when the transmit channel is at 
the upper limit of the transmit band. 

As indicated by the spectra S2 and S3 shown by 
dashed lines? , the shape of the response spectrum of the 
filter is substantially the same whatever tiie transmit 
frequency Pp of the transmitter 100 in the band l^. Only 
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its poeiLion changes, 30 that the center .frequency ot the 
spectrum is automatically the transmit: frequency Fp of the 
oscillaror 20 sat by the control eignal Vref , 

The invention Is in no way limited Uo the eriifoodiment 
that has just been described, encompassing all 
applications using an o-scillator associated with a filter 
tuntid to the oscillator frequency. 

It ie also teagible, without, departing from the 
scope of the invention^ to tune the variable filter to 
the oscillator control frequency after procassing the 
signal to shape or adapt it in order to mako it 
compatible with the filter. This can be th:- case in 
particular if there are differences between the rcsBonant 
circuits of the filter and the oscillator or if it is 
necessary to take account of specific operating modes. 

Not 2 also that the frequency control signal, of tha 
filter and the oscillator can take a ^.orm other than a 
variable voltage, for exaraple a variable current or 
impedance, or even a digital aiqnal , 

Moraover, when the invent: ion is implemented In a 
transmitter, transmission can be based on any kind of 
modulation, for digital or analog transmisaion using 
frequency, phase, amplitude, etc,, modulation. 

Finally, the invention can be ueed for filtered 
signals at frequencies other than microwave frequencies. 
It can be used in particular for relatively low 
frequencies, for example in the range of audio 
frequencies, or in the range of low, medium or hi«^h 
f requoncies . 
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4. Bvief Description of Drawings 

- Figure \ is a block diagram of a prior art transmitter 
with no intermediate frequency. 

Figure 2 is diagram ehov^ing the GSM ucansmit and 
receive bandg, 

- Figure 3 shows the transmit spectrum of the transmitter 
shown in Figure 1 compared to the tranamit and receive 
bands shown in Figure 2 , 

' Figure 4 ahow^ a hypochetical arrangetnejit oi the filusr 
and power amplifier stage of the transmitter ahown in 
P\gure 1, 

- Figure55 5A, SB and 5C show the spetrtrum of the modulated 
signal from the transmitter aC three respective points of 
the otage ^ahown in Figure 4, 

- Figure 6 is a block diagram of a transmitter with 

no intermediate frequency and in accordance with the 
invention . 

- Figure 7A and 7B show uhe transmit spectrum of the 
transmit Ler shown in Figure C respectively betore and 
after filtering by a band-pasn filter, 

- Figure 8 ahows the position of the* transmit 

spectrum of. the transmitter from Figure 6 relative to tha 
transmit band uned by the transmitter. 



(37) H2 001-16282 (P2001--16282A) 



fig. 2 
Levsl 




F(mH2) 



FIG,2 




F(znHK) 



FIG.3 



(38) ^2 001-16282 (P2001-16282A) 



Fig. 4 



FIG.4 



l.evel 



<3 Smod 




Fig. 5 C Fig. 5 B Fig. 5 A 

FIG.5C FIG.5B FIG.5A 



(39) S2 001-16282 (P2001~16282A) 




(40) 32 001-16282 (P2001-16282A) 



Fig. 7 A Fig- 7 B 





P(inH/!) 



925 



FIG.B 



(41) 32 001-16282 (P2001-16282A) 



1, Abstract 

The eystem is for prodxieing a f;iltered signal at a 
given frequency, including an oacillator whone frequency 
can be varied by an oscillation frequency coniirol signal 
to cauge it to oscillate at th^ fjiven i:requency and at 
least one variable frequency filter which can be tuned to 
the given frequency, wherein the frequency oT the *!ilter 
is varied by rhe frequency control signal of the 
oecill<itor. It applies in particular to a transTnitter in 
v/hich the given frequency corresponds to the transmit 
frequency and the Hi Iter is used for band-paas f 11 taring 
of the modulated tiignal . The invention also relates to 
a method of producing a filtered signal. 



52. Representative Drawing 
F i g. 6 



